Haplotype-based linkage of tryptophan hydroxylase 2 to suicide attempt, major depression, and cerebrospinal fluid 5-hydroxyindoleacetic acid in 4 populations.
Tryptophan hydroxylase 2 (TPH2) encodes the rate-limiting enzyme for brain serotonin biosynthesis. It was recently reported that the TPH2 haplotype was linked to depression in humans. To determine the association of TPH2 with suicide attempt, major depression, and a neurochemical intermediate phenotype, cerebrospinal fluid 5-hydroxyindoleacetic acid. We resequenced TPH2 coding, 5' promoter, 3'-untranslated region, and splice junction regions in 190 individuals selected for ethnic and clinical diversity, determined haplotype structure using 15 single nucleotide polymorphisms spanning 106 kilobases (kb), and performed linkage analysis in 1798 cases and controls representing 4 populations (657 African Americans, including 104 suicide attempters and 135 with major depression; 513 Finnish whites, including 150 suicide attempters; 146 US whites, including 81 with depression, anxiety disorder, or both; and 482 southwestern American Indians, including 123 suicide attempters and 191 with depression, anxiety disorder, or both) and in 94 Finnish whites for cerebrospinal fluid 5-hydroxyindoleacetic acid levels. Sixteen single nucleotide polymorphisms, including Pro206Ser, were detected. The 15-locus panel defined and maximized information content from 2 haplotype blocks in whites, 3 haplotype blocks in African Americans, and the single haplotype block spanning TPH2 in southwestern American Indians. Among common Block1b haplotypes were 2 in yin and yang (opposite) configuration, indicating ancient origin. The yin haplotype, 212121, was increased in frequency in suicide attempters in both populations tested (Finnish whites and African Americans). It was associated with major depression and anxiety disorders in US whites and with major depression in African Americans. The yin haplotype was moderately predictive of lower cerebrospinal fluid 5-hydroxyindoleacetic acid concentrations in controls but not in cases. Haplotype linkage of TPH2 to suicide attempt and major depression and to a mediating phenotype, cerebrospinal fluid 5-hydroxyindoleacetic acid, provides preliminary evidence of a functional locus potentially within a haplotype block at least 52 kb in size.